AMENDMENT UNDER 37 C.F.R. §1.116 ATTY DOCKET NO.: Q78341 

U.S. APPLN. NO.: 10/724,039 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1 (currently amended): A radio signal parallel processing apparatus which receives and 

processes in parallel a first carrier signal of a frequency col and a second carrier signal of a 
frequency co2 (co2 > col), the apparatus comprising: 

a first local oscillator which outputs a signal of a frequency co as an output signal of the 
first local oscillator; 

a first frequency mixer which receives the first carrier signal and the signal of the 
frequency co, and frequency converts the first carrier signal into a first signal of a first 
intermediate frequency (co - col) and a first signal of another first intermediate frequency (co + 
col), and outputs the first signals of the first intermediate frequencies (co - col) and (co + col) as 
output signals of the first frequency mixer; and 

a second frequency mixer which receives the second carrier signal and the signal of the 
frequency co, and frequency converts the second carrier signal into a second signal of a first 
intermediate frequency (co2 - co) and a second signal of another first intermediate frequency (co2 
+ co) and outputs the second signals of the first intermediate frequencies (co2 - co) and (co2 + co) as 
output signals of the second frequency mixer, 

wherein the first frequency mixer is operable to convert the first carrier sifinal in parallel 

with the second frequency mixer converting the second carrier signal . 
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2 (original): The apparatus of claim 1, wherein the frequency co of the output signal of 
the first local oscillator is substantially equal to (co2 + col)/2, which is an average frequency of 
the frequency col and the frequency co2, and (co - col), which is the first intermediate frequency 
(co - col) of one of the output signals of the first frequency mixer, and (co2 - co), which is the first 
intermediate frequency (co2 - co) of one of the output signals of the second frequency mixer, are 
each substantially equal to (co2 - col)/2. 

3 (currently amended): Th e apparatus of claim 2 A radio signal parallel processing 
apparatus which receives and processes in parallel a first carrier signal of a frequency col and a 
second carrier signal of a frequency co2 (co2 > col), the apparatus comprising: 

a first local oscillator which outputs a signal of a frequency co as an output signal of the 
first local oscillator; 

a first frequency mixer which receives the first carrier signal and the signal of the 
frequency co, and frequency converts the first carrier signal into a first signal of a first 
intermediate frequency (co - col) and a first signal of another first intermediate frequency (co + 
col), and outputs the first signals of the first intermediate frequencies (co - col) and (co + col) as 
output signals of the first frequency mixer; and 

a second frequency mixer which receives the second carrier signal and the signal of the 
frequency co, and frequency converts the second carrier signal into a second signal of a first 
intermediate frequency (co2 - co) and a second signal of another first intermediate frequency (co2 
+ co) and outputs the second signals of the first intermediate frequencies (co2 - co) and (co2 + co) as 
output signals of the second frequency mixer. 
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wherein the frequency co of the output signal of the first local oscillator is substantially 

equal to (co2 + col)/2, which is an average frequency of the frequency col and the frequency co2. 

and (co - col), which is the first intermediate frequency (co - col) of one of the output signals of 

the first frequency mixer, and (co2 - co), which is the first intermediate frequency (co2 - co) of one 

of the output signals of the second frequency mixer, are each substantially equal to (co2 - col)/2 . 

the apparatus further comprising: 

a first channel selection filter which receives the outputs of the first frequency mixer, 
removes the first signal of the first intermediate frequency (co + col), and outputs the first signal 
of a first intermediate frequency (co2 - col)/2 as an output signal of the first channel selection 
filter, wherein the first signal of the first intermediate frequency (co - col) is substantially equal to 
the first signal of the first intermediate frequency (co2 - col)/2; 

a second channel selection filter which receives the outputs of the second frequency 
mixer, removes the signal of the first intermediate frequency (co2 + co), and outputs the second 
signal of the first intermediate frequency (co2 - col)/2 as an output signal of the second channel 
selection filter, wherein the second signal of the first intermediate frequency (co2 - co) is 
substantially equal to the second signal of the first intermediate frequency (co2 - col)/2; 

a frequency distributor which receives the signal of the frequency (col + co2)/2 from the 
first local oscillator and outputs a signal of a frequency (col + co2)/2N as an output signal of the 
frequency distributor; 

a third frequency mixer which receives the first signal of the first intermediate frequency 
(co2 - col)/2 from the first channel selection filter and the signal of the frequency (col + co2)/2N 
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from the frequency distributor, frequency converts the first signal of the first intermediate 
frequency (co2 - col)/2 into a first signal of a second intermediate frequency ((col + co2)/2N - (co2 
- col)/2) and a first signal of another second intermediate frequency ((col + co2)/2N + (co2 - 
col)/2), and outputs the first signals of the second intermediate frequencies ((col + co2)/2N - (co2 - 
col)/2) and ((col + co2)/2N + (co2 - col)/2) as output signals of the third frequency mixer; and 

a fourth frequency mixer which receives the second signal of the first intermediate 
frequency (co2 - col)/2 from the second channel selection filter and the signal of the frequency 
(col + co2)/2N from the frequency distributor, frequency converts the first signal of the first 
intermediate frequency (co2 — co 1 )/2 into a first signal of the second intermediate frequency ((col 
+ co2)/2N - (co2 — co 1 )/2) and a first signal of the another second intermediate frequency ((col + 
co2)/2N + (co2 - co 1 )/2) and outputs the first signals of the second intermediate frequencies ((col + 
co2)/2N - (co2 - col)/2) and ((col + co2)/2N + (co2 - col)/2) as output signals of the fourth 
frequency mixer. 

4 (original): The apparatus of claim 3, wherein the value N of the frequency distributor 
is determined so that the frequency of the output signal of the frequency distributor, the 
frequency of the output signal of the first channel selection filter, and the frequency of the output 
signal of the second channel selection filter are substantially equal. 

5 (currently amended): Th e apparatus of claim 2 A radio signal parallel processing 
apparatus which receives and processes in parallel a first carrier signal of a frequency col and a 
second carrier signal of a frequency co2 (co2 > col), the apparatus comprising: 
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a first local oscillator which outputs a signal of a frequency co as an output signal of the 

first local oscillator; 

a first frequency mixer which receives the first carrier signal and the signal of the 
frequency co, and frequency converts the first carrier signal into a first signal of a first 
intermediate frequency (co - col) and a first signal of another first intermediate frequency (co + 
col), and outputs the first signals of the first intermediate frequencies (co - col) and (co + col) as 
output signals of the first frequency mixer; and 

a second frequency mixer which receives the second carrier signal and the signal of the 
frequency co, and frequency converts the second carrier signal into a second signal of a first 
intermediate frequency (co2 - co) and a second signal of another first intermediate frequency (co2 
+ co) and outputs the second signals of the first intermediate frequencies (co2 - co) and (co2 + co) as 
output signals of the second frequency mixer, 

wherein the frequency co of the output signal of the first local oscillator is substantially 
equal to (co2 + col)/2, which is an average frequency of the frequency col and the frequency co2. 
and (co - col), which is the first intermediate frequency (co - col) of one of the output signals of 
the first frequency mixer, and (co2 - co), which is the first intermediate frequency (co2 - co) of one 
of the output signals of the second frequency mixer, are each substantially equal to (co2 - col)/2 . 
the apparatus further comprising: 

a first channel selection filter, which receives the output signals of the first frequency 
mixer, removes the first signal of the first intermediate frequency (co + col), and outputs the first 
signal of a first intermediate frequency (co2 - col)/2 as an output signal of the first channel 
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selection filter, wherein the first signal of the first intermediate frequency (co - col) is 
substantially equal to the first signal of the first intermediate frequency (co2 - col)/2; 

a second channel selection filter, which receives the output signals of the second 
frequency mixer, removes the second signal of the first intermediate frequency (co2 + co), and 
outputs the second signal of the first intermediate frequency (co2 - col)/2; 

a second local oscillator, which outputs a signal of a frequency (col + co2)/2N obtained by 
dividing the frequency (col + co2)/2 of the output signal of the first local oscillator by N as an 
output of the second local oscillator; 

a third frequency mixer which receives the first signal of the first intermediate frequency 
(co2 — co 1 )/2 from the first channel selection filter and the signal of the frequency (col + co2)/2N 
from the second local oscillator, frequency converts the first signal of the first intermediate 
frequency (co2 - col)/2 into a first signal of a second intermediate frequency ((col + co2)/2N - (co2 
- col)/2) and a first signal of another second intermediate frequency ((col + co2)/2N + (co2 - 
col)/2), and outputs the first signals of the second intermediate frequencies ((col + co2)/2N - (co2 - 
col)/2) and ((col + co2)/2N + (co2 - col)/2) as output signals of the third frequency mixer; and 

a fourth frequency mixer which receives the second signal of the first intermediate 
frequency (co2 - col)/2 from the second channel selection filter and the signal of frequency (col + 
co2)/2N from the second local oscillator, frequency converts the second signal of the first 
intermediate frequency (co2 - col)/2 into a second signal of the second intermediate frequency 
((col + co2)/2N - (co2 - col)/2) and a second signal of another second intermediate frequency ((col 
+ co2)/2N + (co2 - col)/2), and outputs the second signals of the second intermediate frequencies 
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((col + to2)/2N - (co2 - col)/2) and ((col + co2)/2N + (co2 - col)/2) as output signals of the fourth 
frequency mixer. 

6 (original): The apparatus of claim 5, wherein the value N of the second local oscillator 
is determined so that the frequency of the output signal of the second local oscillator, the 
frequency of the output signal of the first channel selection filter, and the frequency of the output 
signal of the second channel selection filter are substantially equal. 

7 (original): The apparatus of claim 3, further comprising: 

a third channel selection filter which receives the output of the third frequency mixer, 
removes the first signal of the other second intermediate frequency ((col + co2)/2N + (co2 - 
col)/2), and outputs the first signal of the second intermediate frequency ((col + co2)/2N - (co2 - 
col)/2);and 

a fourth channel selection filter which receives the output of the fourth frequency mixer, 
removes the second signal of the other second intermediate frequency ((col + co2)/2N + (co2 - 
col)/2), and outputs the second signal of the second intermediate frequency ((col + co2)/2N - (co2 
-col)/2). 

8 (currently amended): A radio signal parallel processing method by which a first 
carrier signal of a frequency col and a second carrier signal of a frequency co2 (co2 > col) are 
received, the method comprising: 

(a) generating a first signal of a first intermediate frequency (co - co 1 ) and a first signal of 
another first intermediate frequency (co + col) by frequency converting the first carrier signal; and 
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(b) generating a second signal of a first intermediate frequency (co2 - co) and a second 

signal of another first intermediate frequency (co2 + co) by frequency converting the second 

carrier signal^ 

wherein the operation (a) and the operation (b) are carried out in parallel . 

9 (original): The method of claim 8, wherein the frequency co is substantially equal to 
(co2 + col)/2, which is an average frequency of the frequency col and the frequency co2, and (co - 
col), which is the first intermediate frequency (co + col) of step (a), and (co2 - co), which is the 
first intermediate frequency (co2 - co) of step (b), are each substantially equal to (co2 - col)/2. 

10 (currently amended): Th e method of claim 9 A radio signal parallel processing 
method by which a first carrier signal of a frequency col and a second carrier signal of a 
frequency co2 (co2 > col) are received, the method comprising: 

(a) generating a first signal of a first intermediate frequency (co - col) and a first signal of 
another first intermediate frequency (co + col) by frequency converting the first carrier signal; and 

(b) generating a second signal of a first intermediate frequency (co2 - co) and a second 
signal of another first intermediate frequency (co2 + co) by frequency converting the second 
carrier signal, 

wherein the frequency co is substantially equal to (co2 + col)/2, which is an average 
frequency of the frequency col and the frequency co2, and (co - col), which is the first 
intermediate frequency (co + col) of step (a), and (co2 - co), which is the first intermediate 
frequency (co2 - co) of step (b), are each substantially equal to (co2 - col)/2 , 
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the method further comprising: 

(c) removing the first signal of the first intermediate frequency (co + col) generated in step 
(a) and outputting the first signal of a first intermediate frequency (co2 - col)/2, wherein the first 
signal of the first intermediate frequency (co - col) is substantially equal to the first signal of the 
first intermediate frequency (co2 - col)/2; 

(d) removing the second signal of the first intermediate frequency (co2 + co) generated in 
step (b), and outputting the second signal of the first intermediate frequency (co2 - col)/2, 
wherein the second signal of the first intermediate frequency (co2 - co) is substantially equal to the 
second signal of the first intermediate frequency (co2 - col)/2; 

(e) generating a first signal of a second intermediate frequency ((col + co2)/2N - (co2 - 
col)/2) and a first signal of another second intermediate frequency ((col + co2)/2N + (co2 - col)/2) 
by frequency converting the first signal of the first intermediate frequency (co2 — co 1 )/2 which is 
output in step (c); and 

(f) generating a second signal of the second intermediate frequency ((col + co2)/2N - (co2 

- co 1 )/2) and a second signal of the another second intermediate frequency ((col + co2)/2N + (co2 

- col)/2) by frequency converting the second signal of the first intermediate frequency (co2 - 
col)/2 which is output in step (d). 

1 1 (original): The method of claim 10, wherein in any one of the steps (e) and (f), the 
value N is selected as a predetermined value so that the second intermediate frequency ((col + 
co2)/2N - (co2 - col)/2) is substantially equal to 0. 

12 (original): The method of claim 10, further comprising: 
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(g) removing the first signal of the second intermediate frequency ((col + co2)/2N + (co2 - 

co 1 )/2) generated in step (e) and outputting the first signal of the second intermediate frequency 

((col + co2)/2N - (co2 - col)/2); and 

(h) removing the second signal of the second intermediate frequency ((col + co2)/2N + 
(co2 - col)/2) generated in step (f), and outputting the second signal of the second intermediate 
frequency ((col + co2)/2N - (co2 - col)/2). 

13 (currently amended): A radio signal parallel processing apparatus for receiving and 
processing in parallel a first signal of a frequency col and a second signal of a frequency co2 (co2 
> col), the apparatus comprising: 

a first oscillating means for outputting a first oscillating signal of a frequency co as an 
output signal of the first oscillating means for outputting; 

a first mixing means for receiving the first signal of the frequency col and the first 
oscillating signal of the frequency co, and outputting a first mixing output comprising: 

an Al frequency (co - col) component and 

an A2 frequency (co + col) component; and 

a second mixing means for receiving the second signal of the frequency co2 and the first 
oscillating signal of the frequency co, and outputting a second mixing output comprising: 

a B 1 frequency (co2 - co) component and 

a B2 frequency (co2 - co) component, 
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wherein the first mixing means outputs the first mixing output and the second mixing 
means outputs the second mixing output in parallel . 

14 (original): The apparatus of claim 13, wherein the first oscillating signal of the 
frequency co comprises an average of the frequency col and the frequency co2, and (co - col) and 
(co2 - co) are each substantially equal to (co2 - col)/2. 

15 (currently amended): Th e apparatus of claim 1 4 A radio signal parallel processing 
apparatus for receiving and processing in parallel a first signal of a frequency col and a second 
signal of a frequency co2 (co2 > col), the apparatus comprising: 

a first oscillating means for outputting a first oscillating signal of a frequency co as an 
output signal of the first oscillating means for outputting; 

a first mixing means for receiving the first signal of the frequency col and the first 
oscillating signal of the frequency co, and outputting a first mixing output comprising: 

an Al frequency (co - col) component and 

an A2 frequency (co + col) component; and 

a second mixing means for receiving the second signal of the frequency co2 and the first 
oscillating signal of the frequency co, and outputting a second mixing output comprising: 

a B 1 frequency (co2 - co) component and 

a B2 frequency (co2 - co) component, 
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wherein the first oscillating signal of the frequency co comprises an average of the 
frequency col and the frequency co2, and (co - col) and (co2 - co) are each substantially equal to 

(co2-col)/2 , 

the apparatus further comprising: 

a first filtering means receiving the first mixing output, removing the A2 frequency (co + 
col) component, and outputting the Al frequency (co - col) component as a first filtered output of 
a frequency (co2 - col)/2; 

a second filtering means receiving the second mixing output, removing the B2 frequency 
(co2 + co) component, and outputting the Bl frequency (2co - co ) component as a second filtered 
output of frequency (co2 - col)/2; 

a processing means for receiving the first oscillating signal of the frequency co and 
outputting a processing signal of a frequency (col + co2)/2N; 

a third mixing means receiving the first filtered output of the frequency (co2 - col)/2 and 
the processing signal of the frequency (col + co2)/2N, and outputting a third mixed output 
comprising: 

a CI frequency ((col + co2)/2N - (co2 - col)/2) component and 

a C2 frequency ((col + co2)/2N + (co2 - col)/2) component; and 

a fourth mixing means receiving the second filtered output of the frequency (co2 - col)/2 
and the processing signal of the frequency (col + co2)/2N, and outputting a fourth mixed output 
comprising: 
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a Dl frequency ((col + co2)/2N - (co2 - col)/2) component and 

a D2 frequency ((col + co2)/2N + (co2 - col)/2) component. 

16 (original): The apparatus of claim 15, further comprising: 

a third filtering means receiving the third mixed output, removing the C2 frequency ((col 
+ co2)/2N + (co2 - col)/2) component, and outputting the CI frequency ((col + co2)/2N - (co2 - 
col)/2) component; and 

a fourth filtering means receiving the fourth mixed output, removing the D2 frequency 
((col + co2)/2N + (co2 - col)/2) component, and outputting the Dl frequency ((col + co2)/2N - (co2 
- col)/2) component. 

17 (canceled). 

18 (previously presented): The apparatus of claim 1, wherein the output signal of the first 
frequency mixer and the output signal of the second frequency mixer are generated in parallel. 

19-20 (canceled). 
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